Abstract The Klimalotse (Bclimate navigator^) is an online tool to support climate change adaptation. Its target audience is decision makers at the local and regional levels. The tool was first published in 2010 by the German Federal Environment Agency. After several years, the Agency evaluated the changing needs of decision makers and the real use of the tool. Decision makers are confronted with various challenges and barriers both prior to and while creating and implementing climate change adaptation measures. In order to be able to take these factors into account in the revision of the Klimalotse, the accompanying research looked into climate change adaptation from the perspective of public institutions and their decision-making processes. In the light of that work, the Agency published a completely revised second edition. This article summarises the lessons learned on that journey.
Introduction
Rising sea levels, more frequent heat waves in densely populated areas, heavy rain and flooding with major damage to buildings and infrastructures are just some of the impacts triggered and intensified by climate change already noticeable in Germany (see Schönthaler et al. 2015 for an overview). To steer the policy process for addressing the impacts of climate change, the Federal Government adopted the National Adaptation Strategy in 2008 (for more details, see Stecker et al. 2012) . Today, the strategy has become an established component of the Federal Government's combined activities to meet Germany's requirements for climate change adaptation. Although the main objective of the strategy is to guide policy making at the national level, the strategy also emphasises the duty to enable other responsible authorities in formulating their own adaptation strategies, action plans and programmes. One key concept of the strategy is that the national administration should set up the framework and shape general regulation but most adaptation measures have to be taken by regional and local authorities (Bundesregierung 2008) .
In 2008, the issue of adaptation to a changing climate was quite new to a developed country like Germany.
1 Policy makers at the national level discussed how best to sensitise relevant actors for this topic, especially at the regional and local levels, and how to raise awareness and support the development of local adaptation strategies. A solution was needed that addressed the challenges many local authorities were facing: most municipalities did not have much experience or resources for translating outputs from climate science into strategies and further on into actions.
Against this background, the German Federal Environment Agency developed an adaptation support tool that was called Klimalotse (Bclimate navigator^). Based on the framework developed by Willows et al. (2003) and inspired by the BClimate Adaptation Wizard^hosted by the United Kingdom Climate Impact Programme (UKCIP) 2 , the tool was designed as a step-by-step guide to assess climate risks and to develop suitable adaptation measures. The tool was established as a website of the Federal Environment Agency, free of charge and with low entry barriers, i.e. without registration and with central elements available for download in a printer-friendly format. The first version of the Klimalotse went live in 2010, 2 years after the publication of the National Adaptation Strategy. It addressed decision makers at the local and regional levels and focused on guiding the user through a process of developing an adaptation strategy. The adaptation support tool contains tasks for the users, methodological support in approaching those tasks and examples of adaptation activities; the tool was designed in a way that it required no prior knowledge. 
The need for an evaluation
With the evolution of the national adaptation strategy and the subsequent national adaptation action plan in 2011, the market for adaptation support tools in Germany changed rapidly. Mostly driven by national but also by European research programmes, the number of services offering information on climate change and tools to support adaptation decision-making has increased quickly. At times, there were more than 30 online tools and guidelines for different target groups in Germany, ranging from general guideline to sector-specific or regionally tailored tools and services. 4 Furthermore, Germany's National Meteorological Service and the newly established research-based Climate Service Center Germany started providing data and guidance on climate change and possible impacts.
In recent years, adaptation has gained increased attention from decision makers at the regional and local levels. One indicator for this development is the number of large cities (more than 100,000 inhabitants) that have published a strategy for adapting to climate change.
At the time, the Klimalotse was published in only seven out of 76 large cities in Germany that had adopted such a strategy. By the end of 2016, half of all major German cities (38) had published an adaptation strategy or an integrated climate protection and adaptation plan. Another 11 cities are currently developing such strategic documents (Kind and Sartison 2017). 5 This changing landscape made it necessary to evaluate the position of the Klimalotse and to discuss possible updates. The aim was to take into account changing user needs and new knowledge in the field of climate impacts and adaptation.
The two following sections of this paper present the scope and the results of the evaluation. The final section outlines the conclusions and gives recommendations for other tool developers as well as the evaluation of similar products.
Focus on the decision situation
The overall aim of the Klimalotse is to support decision makers in addressing the risks of climate change and in pursuing opportunities in a targeted way. Recognising the rapidly evolving market for climate services and the changing situation of local authorities (see section B2^), the Federal Environment Agency decided to alter the scope of the Klimalotse. The decision was not to provide only more and updated climate information but to focus on better support for the process of adaptation decision-making in municipalities. Therefore, the project team analysed the target group by taking a more decision-centred perspective. This was done by a literature enquiry, conceptual considerations and a small set of selected interviews with representatives of the target group.
During the process, the team identified three main reasons for municipalities to engage in climate change adaptation:
& Being affected by climate-related impacts in the past (e.g. extreme weather events). & The participation in regional networks e.g. with partner communities or educational institutions. This was often triggered by research funding or other types of public financing. & Existing engagement in issues of local sustainable development or climate mitigation that are extended now to issues of climate change adaptation.
The most important barriers are budget restrictions, a lack of support from city councils or similar, and organisational burdens. (For details, see Kind et al. 2015.) As a consequence, the team decided to focus the redesign on key situations where the Klimalotse could in particular assist decision makers: on the impetus for raising the issue of adaptation in a municipality, on the implementation of adaptation actions and on the development of comprehensive strategies. (For details, see Kind et al. 2015.) 4 Conducting a multi-method evaluation
The evaluation of the Klimalotse was a formative one, i.e. it did not just focus on assessing how many users had used the tool but aimed at learning how the tool can be improved to optimise the user experience. The evaluation was conducted by the Federal Environment Agency together with the think tank adelphi; these two organisations had also developed the first version of the tool. Thus, this evaluation can be seen as an internal evaluation.
The evaluation of the online tool followed a multi-method approach aimed at triangulating conclusions by using evidence from a variety of sources (following Jick 1979) . The following section describes the insights that were gathered by using the following methods: benchmarking the content of the tool against standards from the risk communication literature, focus groups, a usability test and interviews with users and potential users as well as analysing the page views. Each subchapter below introduces the methods and show the immediate results.
Benchmark against risk communication literature
To ensure that the new version of the Klimalotse was shaped by state-of-the-art knowledge in effective risk communication, the authors used insights from the literature (principles of good risk communication, Kahlenborn et al. 2016) to assess whether the current version of the tool was adequate in that respect. The screening of the text showed that there was potential for improvement: addressing the user directly could contribute to emotional sensitization for the topic, more information on how to deal with and communicate uncertainties would be desirable, technical terms needed to be reduced and examples of how municipalities have been affected by and responded to extreme weather events would be useful to empower users to take action.
Focus groups
The authors conducted a workshop with staff from local authorities in Germany who are working on managing the impact of climate change or who want to engage with this topic. In this workshop, approximately 40 participants formed two focus groups in which the adaptation support tool was discussed along with two questions: how relevant are the content and methods provided by the current version of the tool for the day-to-day work of the participants? And, what new content would be useful to them? To start the discussion and inform participants not yet familiar with the tool, a brief overview of the current content and methods was provided.
The points that emerged from the discussion can be classified into three categories: those supported by most participants (Bconsensus^), those with equal support and opposition (Bcontroversies^) and points that only seemed relevant to a few individuals (Bminor points^).
Consensus points
The key points in the first category (consensus) were the following: provide more concrete examples of adaptation measures and of ways in which the topic is institutionalised in local governments (e.g. council orders), provide more advice on explaining or communicating the necessity of implementing certain adaptation measures, present ideas on which actors or partners to involve in an adaptation process (from inside and from outside of the administration), list funding programmes for municipalities that cover adaptation activities and provide methods for assessing risks that do not require much input. Furthermore, the participants agreed that user-friendly tools need to be easily accessible and provide good search functions.
Controversial points
The question of whether the tool should be shorter and provide more of an overview with less information or whether it should be more elaborate and deliver more detailed, regularly updated insights was one of the two most controversial points. Some participants considered that the Klimalotse has too much text and that they do not have sufficient time to read through longer texts. Thus, they would prefer a shorter tool (Bless is more^) that focusses on just the essential steps of an adaptation process and on concrete recommendations for each step. Others would like a more in-depth tool that provides more specific topics or areas of action that are relevant to municipalities (e.g. green spaces in the city). However, both groups agreed that the updated tool should be easy to browse and search. The second controversial discussion point was whether the tool's focus should remain on supporting the development and implementation of an adaptation strategy or whether it should concentrate on supporting users in mainstreaming adaptation considerations into existing strategies and decision-making processes.
In hindsight, the two focus groups, nested into a larger event at which many members of the target group were present, proved to be a very efficient way to gather opinions from individuals on the tool and on informational needs in general. The group setting then made it possible to reflect on those opinions immediately within a larger group. A prerequisite for this was, of course, that the tool and its content are known to most participants and that the setup of the focus group mirrors the target group of the tool.
Usability tests
The third method for evaluating the Klimalotse was a usability test in which three individuals were selected to complete the same task by using the adaptation tool. Representatives of the target group could not be convinced to take part in a longer usability test due to insufficient time. Thus, we recruited testers from outside of the target group. They were familiar with the topics of urban climate impacts and adaptation but had not used the tool before.
The testers were each given a task scenario (Krug 2005) . The task scenario contained the description of a fictional municipality with information on past impacts of extreme weather events and the task of using the Klimalotse to identify and analyse risks of climate change and to develop and prioritise possible adaptation measures for this municipality. While doing so, they were asked to note down any problems that they encountered, any confusion that occurred or developments that surprised or delighted them. These protocols were analysed by the authors and then reflected on with each user.
This method did not yield any decisive insights for redesigning the tool but rather led to a large number of insights that relate to details of the tool. Among these are the following: explain the concept of thresholds more thoroughly, explain or reduce the amount of technical terms (e.g. Breceptors^, Bnegative external effects^), establish more links between spreadsheets that users can use for analysing risks and adaptation measures and make key elements like the searchable database of climate risks more visible by linking them within the text more often.
The usability tests did not deliver any suggestions for substantial changes but the use of task scenarios was a relatively efficient way to gather ideas for fine-tuning visual layout and content. It can be assumed though that the test would have led to even more valuable insights if the testers had actually been from the target group.
Web analytics
The analysis of Web data focussed on the origin of the users, the browsers they used, time spent on the website of the Klimalotse and, most importantly, on the amount of views of individual pages of the tool. The Web analytics data were collected with the open-source platform Piwik. Between the publishing of the Klimalotse website in October 2010 and October 2012, it received an average of around 400 visitors per month (unique visits). The large majority of users came from Germany (ca. 98.5%), with other users coming primarily from France, Switzerland, Austria and Luxembourg. Figure 1 depicts the five modules of the first version of the Klimalotse on the horizontal axis. Each bar shows how many views each page of the tool received per month. The grey bars symbolise the first page of each module, and the darker bars belong to the subpages within each module. Most obviously the entry page received the highest number of unique page views, followed by the title pages of each of the five modules. It can also be seen that the page views decrease steadily from module to module. The substeps that received the highest attention covered information on past extreme weather events, handling of climate projections and methods for assessing climate risks (dark bars with the highest page views). Figure 1 shows the most recent data from the period assessed; the patterns described are similar for the page views in previous months.
Over the 2 years, for each month, a fairly consistent share of 42% of the users spent between 30 and 60 min on the website. Around 40% stayed on the website for less than 2 min.
The Web analytics also showed that the files available for offline application (one supplement spreadsheet and one document containing the content of the whole website in a printer-friendly design) were rarely used. On average, these files had been downloaded less than 25 times per month.
The analysis revealed valuable insights on areas of highest interest for users: aside from the title pages of the modules, users showed relatively high interest in information on past impacts of climate change in Germany, climate projections, comparative risk analysis, qualitative analysis of measures and on aggregating measures to a comprehensive strategy. Furthermore, the Web analytics software also showed which websites users came from to the landing page of the Klimalotse: most users arrived from the main website of the Federal Environment Agency and from commercial search engines (esp. google.de) but other climate-related websites were also of relevance. Knowing this proved useful for communicating the relaunch of the website at a later point in time.
Conclusion
The analysis of the changed landscape for the adaptation tool, the decision situation and the evaluation led to numerous suggestions for updating the Klimalotse especially with respect to the tool's structure and core content. In this chapter, we draw our conclusions and share our main insights.
Insights for further development of the tool

New focus of the tool
Given that many larger cities (with more than 100,000 inhabitants) had already developed adaptation strategies and often had done so with external consultants, it was decided that the Klimalotse should be more focussed on supporting small-to medium-sized municipalities. They often do not have such strategies yet and lack the resources for involving external experts. It had also become apparent that the aspect of integrating adaptation into ongoing activities or existing procedures has often led to quicker and more wide-ranging results than starting a strategic process with the exclusive focus on adaptation from scratch. Thus, the scope of the Klimalotse was extended: in the updated version, it not only provides support on the way to a comprehensive adaptation strategy but also guides users in designing small adaptation measures without a strategy or assists users to develop an integrated climate strategy that covers both mitigation and adaptation. This shift seemed appropriate as, especially in smaller municipalities, the development of a stand-alone adaptation strategy does not always seem necessary or feasible given the financial and resource constraints (see Kind et al. 2015) .
Feedback
The focus group workshops revealed how important and, at the same time, how difficult it is for the person responsible for climate change issues in an administration to engage other departments in adaptation efforts. First, engagement is a challenge, as well as keeping up the commitment to work on this issue across departments in the longer term. Hence, the first modules of the Klimalotse now focus on providing support for building dedicated teams and larger alliances for adaptation within and outside of the administration. The updated tool offers, inter alia, recommendations on which groups or departments to involve, with what arguments to approach them and what exercises to use in meetings to raise awareness and increase commitment. The templates offered (e.g. for assessing vulnerabilities) are designed in a way that fosters participation among decision makers in local authorities. This was deemed important as the analyses had shown that it is rarely only one person involved in an adaptation process. Thus, the templates are designed to facilitate input from different groups. Additionally, the user of the tool is presented with numerous pieces of advice on how to guide participatory processes across administration within the municipality.
Language
The evaluation showed that the language of the first version had contained too much technical jargon and potential users mentioned that communicating adaptation-related information and triggering action had been a major challenge. Hence, the content of the updated Klimalotse was revised to make the language more accessible. Users now receive more support on how to communicate in a way that maximises political support and motivates colleagues to take action.
The implemented adaptation actions in German cities and the focus groups showed that approaches to tackling the topic are very diverse. Thus, it is important for the tool to offer different entry points which is why the structure of the Klimalotse remains modular. For example, in the new edition, it is not necessary to work through all modules one after the other. Also, setting up a separate adaptation strategy is now just one option shown, other options would lead to mainstreaming adaptation actions into existing strategies (e.g. on sustainable development).
Each module now contains more explanation, real-world case studies illustrating how other municipalities dealt with the tasks and exemplar documents from municipalities and template documents, as well as links to other useful instruments and literature.
Conclusion for tool developers
Keeping in mind what we learned through the journey of re-assessing and evaluating an existing tool, we summarised our insight into five key recommendations. These should be considered when drafting or redesigning adaptation support tools: & Modularity matters: Users need to invest their limited time in using the tool. A decision support tool should therefore be designed that delivers added value even when users just select elements of the offered advice. A modular approach will help here. & Examples are needed: Cases of how others have been affected and dealt with climate change impacts are generally much appreciated. They empower users to take action themselves. Therefore, the tool should contain real life case studies. & Design for multiple needs: The target group often has varied needs and may come from different decision situations. The tool should therefore be designed to provide several possible outcomes suitable for these different needs. & Address engagement, foster participation: An online tool is normally used by one person at a time. But, addressing complex challenges like climate change adaptation often requires the involvement of numerous people. Therefore, a tool should also give hints on how to engage internal and external stakeholders. This will foster a more robust basis for decision-making.
& Guide from knowledge to action: A decision support tool should also address how to communicate results inside and outside the organisation. This supports a broader understanding and support for decision-making.
Conclusions for evaluation of adaptation support tools
With respect to the evaluation of the tool, a number of meta-learning points from the process outlined above can be of relevance to other tool developers who want to evaluate their tools. First and foremost, the many insights gathered during the evaluation of the Klimalotse showed that both the needs of the users and the tool landscape in general are evolving in a way that make it necessary to evaluate and update online adaptation support tools in regular intervals. At the same time, experience showed that an evaluation does not have to be very resource intense: doing a focus group workshop proved to be an efficient way to evaluate a tool against current needs. Linking the focus group to a larger event with high relevance for the target group can make the exercise even more efficient. If representatives of the target group are not available for usability tests, developers can conduct internal usability tests using the task scenario method. Web analytics show which content users are most interested in and triangulating these insights with the findings from focus groups and usability tests can provide a solid foundation for updating structure and content of an adaptation support tool.
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